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(54) IMAGE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make the device small-sized and low 
in power consumption irrelevantly to the size of a display image by 
using a semiconductor light emitting element as a light source. 
SOLUTION: A projector type image display device for displaying a 
color image by using the primary colors of a light is equipped with 
three liquid crystal display panels 12a, 12b, and 12c which are 
constituted by arranging pixels in matrix and vary the transmissivity of 
the respective pixels to the light with electric signals, light emitting 
diodes 11a, 11b, and 11c which are provided for the liquid crystal 
display panels 12a, 12b, and 12c and emit lights corresponding to red, 
blue, and green, and optical systems 13, 14, and 15 which form 
images on an image display screen by putting together three kind of 
lights transmitted through the respective liquid crystal display panels 
12a, 12b, and 12c. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image display device characterized by coming to provide a semiconductor light 
emitting device which has the n side joined to a cascade screen, and p lateral electrode so that 
pn junction may be formed with the pixel panel section which comes to arrange a pixel in the 
shape of a matrix, and carries out adjustable [ of permeability or a reflection factor of light in 
each pixel ] with, an electric, signal, and current may be supplied to a cascade screen and pn 
junction by which the laminating was carried out, emits light and irradiates the homogeneous light 
at said pixel panel section. 

[Claim 2] Said pixel panel section is, an image display device according to claim 1 characterized 
by being a liquid crystal display panel. r 
[Claim 3] Said semiconductor light emitting device is III. An image display device according to 
claim 1 characterized by being the plane mold light emitting diode which consists of a group 
nitride. 

[Claim 4] Said pixel panel section and a semiconductor light emitting device are an image display 
device according to claim 1 to 3 characterized by being prepared corresponding to three colors 
of R, G, and B, respectively. f 
[Claim 5] An image display device of a projector method for displaying a color picture using the 
three primary colors of light characterized by providing the following Three liquid crystal display 
panels which come to arrange a pixel in the shape of a matrix, and carry out adjustable [ of the 
permeability of light in each pixel ] with an electric signal Optical system which is established to 
these liquid crystal display panels, respectively, compounds light emitting diode which emits light 
in red, blue, and light corresponding to each green color, and three sorts of light which 
penetrated said each liquid crystal display panel, and carries out image formation to an image 
display side 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the image display 
device which aimed at especially amelioration of the light source with respect to the image 
display device for displaying a color picture. 
[0002] 

[Description of the Prior Art] current and an image display device — setting — a viewing area - 
- 15 inches or less — a liquid crystal display and 40 inches ****** — a Braun-tube display and 
more than it — a plasma display — as — means of displaying changes with magnitude. 
Furthermore, it has a larger main part than a part for a display fundamentally. For this reason, 
when useMriendliness, such as migration and versatility, is bad and it is going to obtain the 
image of further favorite magnitude, the image display device of magnitude which is different in 
whenever [ that ] will be needed. 

[0003] Then, the image display device of the projector method represented by the liquid crystal 
projector is developed, and these points are solved to some extent recently. However, in this 
kind of equipment, because of the pyrexia within a main part, a lamp, and optical system, the 
magnitude of a unit was large, and since [ that the use effectiveness of light was also low ] 
power consumption was large, it was a problem also in the tenderness to environment. The 
present condition is being able to use several% of the whole in respect of the use effectiveness 
of light especially. Furthermore, since RGB each color was made with the filter, color purity was 
also bad and there was also a defect that a display image was not clear. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, the conventional image display device 
essentially had a limit in the magnitude of an image, and a main part is large, the display of a 
projector method had complicated optical system, its life of a lamp was short, and since the use 
effectiveness of light was still lower, it had the problem that power consumption was large. 
[0005] The place which accomplished this invention in consideration of the above-mentioned 
situation, and is made into the purpose is using a semiconductor light emitting device for the 
light source, and is irrespective of the magnitude of a display image to offer the image display 
device of the projector method which can achieve a miniaturization and low-power-ization. 
[0006] 

[Means for Solving the Problem] (Configuration) In order to solve the above-mentioned technical 
problem, this invention has adopted the following configurations. 

[0007] Namely, this invention is set to an image display device for displaying a color picture. The 
pixel panel section which comes to arrange a pixel in the shape of a matrix, and carries out 
adjustable [ of permeability or a reflection factor of light in each pixel ] with an electric signal, It 
has the n side joined to a cascade screen, and p lateral electrode so that pn junction may be 
formed, and current may be supplied to a cascade screen and pn junction by which the 
laminating was carried out, and it is characterized by coming to provide a semiconductor light 
emitting device which emits light and irradiates the homogeneous light at said pixel panel section. 



[0008] Here, the following are raised as a desirable embodiment of this invention. 

(1) The pixel panel section should be a liquid crystal display panel. 

(2) The pixel panel section and a semiconductor light emitting device should be prepared 
corresponding to three colors of R, G, and B, respectively. 

(3) A semiconductor light emitting device is HI. It is the light emitting diode which consists of a 
group nitride. 

[0009] (4) A semiconductor light emitting device is the light emitting diode which can emit light 
alternatively in each color of R, G, and B, and this is used for it combining one liquid crystal 
display panel, and make light of R, G, and B emit to time series. 

[0010] (5) A microlens group should be arranged at the surface section of a semiconductor light 
emitting device. 

(6) A lens array of a diffraction-grating mold should be arranged between a semiconductor light 
emitting device and the pixel panel section. 

[0011] Moreover, this invention is set to an image display device for displaying a color picture 
using the three primary colors of light. Three liquid crystal display panels which come to arrange 
a pixel in the shape of a matrix, and carry out adjustable [ of the permeability of light in each 
pixel ] with an electric signal, It is prepared to these liquid crystal display panels, respectively, 
and is characterized by coming to provide light emitting diode which emits light in red, blue, and 
light corresponding to each green color, and optical system which compounds three sorts of light 
which penetrated said each liquid crystal display panel, and carries out image formation to an 
image display side. 

[0012] (Operation) Although a configuration which combined electrically the pixel panel section in 
which adjustable is possible with a semiconductor light emitting device which has pn junction as 
the light source for permeability or a reflection factor of light is used in this invention, this has 
important semantics. 

[0013] In the conventional image display device, bigger equipment than a part for a display 
needed to be created as mentioned above. This is applied also about a display unit called flat 
panel, and since the amount of [ to which an image is surely reflected ] display exists, it is 
difficult to make it smaller than this magnitude. 

[0014] So, a projector method is taken in this invention. If it is a projector method and there is 
an image display engine smaller than a part for a display for whether your being Haruka, it will 
become realizable by law of identity to a use of a home theater which exceeds 100 inches from a 
mobile use, i.e., an indicating equipment of magnitude by palm, by change of only distance to a 
screen. 

[0015] However, by projector method, there were problems, like a life of a lamp which is a source 
of luminescence which can be projected only in specific magnitude from that the engine itself 
tends to become large according to complicated optical system or that efficiency for light 
utilization of the light source becomes several %, and power consumption becomes large, and a 
field of brightness is short. 

[0016] Then, making into the light source a current drive mold light emitting device represented 
by semiconductor like this invention has big semantics. Many lenses and reflecting mirrors are 
used and it gets down from the conventional optical system, and since each use effectiveness is 
not 100%, use effectiveness in the whole will become small. Furthermore, since the three primary 
colors are made from a filter, only a part of the luminescence wavelength of the light source will 
be used, but use effectiveness of light as the whole will become remarkably small with about 
several %. 

[0017] On the other hand, the pixel panel section and a semiconductor light emitting device can 
be put on arrangement which can carry out direct optical association by using a light emitting 
device represented with this invention by semiconductor as mentioned above. And the light 
source is prepared to RGB each color, respectively, and if required, optical amendment of this 
will be carried out and it will be made to combine with the pixel panel section. By this, use 
effectiveness of light will be improved to about 40% as a whole. 
[0018] 

[Embodiment of the Invention] Hereafter, therefore, it explains to the operation gestalt of 



illustration of the details of this invention. 

[0019] (1st operation gestalt) Drawing 1 (a) and (b) are drawings showing the basic configuration 
of the image display device concerning the 1st operation gestalt of this invention. It has the light 
source to which any example makes origin three kinds of light emitting diodes (LED) 
corresponding to RGB each color, and the pixel panel section by which liquid crystal is consisted 
of and the optical system which combines these further. 

[0020] In drawing 1 (a), in LED to which 11 (11a-11c) emits light in the homogeneous light 
corresponding to each color of R, G, and B, the liquid crystal display panel corresponding to each 
color of R, G, and B in 12 (12a-12c), and 13, a dichroic prism and 14 show TIR prism and 15 
shows the projector lens. The homogeneous light of R, G, and B which were emitted from LED11 
is irradiated by the liquid crystal display panel 12, respectively, the light which penetrated each 
liquid crystal display panel 12 is compounded by prism 13 and 14, and image formation is carried 
out to the plane of projection which is not illustrated with a projector lens 15. Thereby, the color 
picture is being displayed. 

[0021] The reflective mirror 16 (16a-16d) and prism 17 are used for the example of drawing 1 (b) 
instead of the prism 13 and 14 of drawing 1 (a), and it compounds each color of RGB. That is, it 
is reflected by the reflective mirrors 16a and 16b, and the homogeneous light (R) from LED11a is 
irradiated by liquid crystal display panel 12a, the homogeneous light (G) from LED11b is 
irradiated by liquid crystal display panel 12b as it is, it is reflected by the reflective mirrors 16c 
and 16d, and the homogeneous light (B) from LED11c is irradiated by liquid crystal display panel 
12c. And each color which penetrated liquid crystal panels 12a, 12b, and 12c was compounded 
by prism 17, and has carried out image formation to plane of projection with the projection lens 
which is not illustrated further. 

[0022] Thus, according to this operation gestalt a color picture can be displayed by combining 
three sorts of LED11 and the liquid crystal display panel 12 corresponding to RGB each color. 
And since it is not necessary to use the color filter to which the use effectiveness of light is 
reduced unlike the conventional method type which separates the three primary colors of light 
from the white light of a halogen lamp etc. in this case, the use effectiveness of light can be 
raised. According to the experiment of this invention persons, the use effectiveness of light can 
be gathered to about 40% as a whole. Moreover, since the optical system for LED being small and 
carrying out wavelength separation of the white light further also becomes unnecessary as 
compared with a halogen lamp etc., simplification and a miniaturization of a configuration can be 
attained. 

[0023] Next, the configuration of each part in the image display device of this operation gestalt 
is explained in more detail. 

[0024] Drawing 3 is drawing showing another example of the light source. The laser diode (LD) 31 
is used for drawing 3 (a) as the light source, and it is irradiating the light emitted from this LD31 
through the spread-spectrum board 32 at the liquid crystal display panel 33. In this case, while 
being able to diffuse the spectrum of a too sharp laser beam in color display, the Rhine-like light 
source can be extended in the direction which intersects perpendicularly with Rhine, and the 
whole liquid crystal panel surface can be irradiated. 

[0025] Drawing 3 (b) is a method which carries out scanning projection of the light from the 
semiconductor light emitting device 36 (LED or LD) with the lens 35 of an ejector half at the 
liquid crystal display panel 33. In this case, even if the semiconductor light emitting device 36 is 
the minute light source, it becomes possible to irradiate light all over the liquid crystal display 
panel 33 with the lens 35 of an ejector half. 

[0026] Drawing 4 is for explaining how drawing the synchrotron orbital radiation from the light 
source. Drawing 4 (a) is the example in which the optical group of a micro-lens mold was formed 
on the light source, can bring synchrotron orbital radiation together in a regular location by this, 
and becomes possible [ lessening nonuniformity of a display image ]. 

[0027] Drawing 4 (b) is the example which prepared the diffraction grating, in order to take out 
the same effect as (a). Drawing 4 (c) shows the cross section of the direction of view A- A of 
the diffraction grating of (b). drawing 4 (c) — setting — diffraction- grating (1) — a rectangle — 
becoming — **** — (2) **** — although it is serrate, various gestalten are possible for how to 



make a diffraction grating, roughness and fineness, and an angle. Drawing 4 (d) prepares a 
diffraction grating corresponding to arrangement of each light source, and the same effect as a 
micro lens is acquired. 

[0028] Drawing 5 is drawing showing the example of arrangement of the light source. That with 
which drawing 5 (a) was close at the radial, and compared the minute light sources 51, such as 
LED, on the substrate 50, the thing to which drawing 5 (b) made the one whole field the plane 
light source 51, the thing to which drawing 5 (c) has arranged the minute rectangle light source 
51 in the shape of a matrix, and drawing 5 (d) arrange the circle light source 51 of a major 
diameter in one train comparatively. Since all are the Rhine-like light sources as a whole, it is 
possible by combining with an ejector-half lens and a diffusion board as shown in said drawing 3 
to cover the field equivalent to the magnitude of a liquid crystal display panel. 
[0029] drawing 6 — ****** of the light source — it is drawing showing another example. That to 
which drawing 6 (a) and (b) have arranged the light sources 61, such as LED, inside a concave 
mirror 62, drawing 6 (c), and (d) arrange the light source 61 also around the pillar 63 prepared in 
the center with the interior of a concave mirror 62. In this case, there is an advantage by which 
the light source including a lens is constituted from one device. 

[0030] Drawing 7 is an example about the electrode pattern of the plane light source. Drawing 7 
(a) separates and forms a transparent electrode in the rectangle pattern 71 of a center section, 
and trapezoid patterns [ of a periphery / 72a, 72b, 72c, and 72d ] each. In this case, different 
voltage for every electrode can be impressed. Uniform temperature distribution can be given by 
this covering a large area, and it can contribute to the homogeneous improvement in a radiant 
power output, luminescence wavelength, etc. 

[0031] Drawing 7 (b) separates and forms a transparent electrode in the circular pattern 73 of a 
center section, and circular patterns [ of a periphery / 74a, 74b, 74c, and 74d ] each. Also in this 
case, the same effect as drawing 7 (a) is acquired. 

[0032] Although formed in the whole in drawing 7 (c), without separating a transparent electrode 
75, the metal wiring 76 thin in the shape of a mesh is formed on a transparent electrode 75. In 
this case, as compared with the transparent electrodes 75, such as [TO, since resistance is 
small and the metal wiring 76 has good heat conduction, it can achieve equalization of the whole 
temperature distribution with voltage equalization of the whole transparent electrode surface by 
formation of the metal wiring 76. 

[0033] In addition, when there is no problem of the ununiformity of temperature, the metal 
electrode 78 may be arranged in four corners of a transparent electrode 77 like drawing 7 (d). In 
this case, the contact to a transparent electrode 77 can be taken to the metal wiring 78 of four 
corners. 

[0034] (2nd operation gestalt) Drawing 2 is for explaining the image display device concerning the 
2nd operation gestalt of this invention, and the light source, the pixel panel section, drawing 
showing the arrangement relation of optical system, drawing in which (b) shows the element 
structure of the light source, and (c) of (a) are drawings showing the cooling section 
configuration of the light source. 

[0035] the whole configuration shown in drawing 2 (a) — LED to which it is and 201 can emit 
light alternatively in three colors of R, G, and B, and 202 — a liquid crystal display panel and 203 
— in a lens group and 204, a Peltier device and 207 show a fin and, as for a projection lens and 
205, 208 shows the fan, as for a heat sink and 206. 

[0036] As for 209, in the configuration of LED201 shown in drawing 2 (b), silicon on sapphire and 
210 are quantum well layers which, as for an n mold GaN contact layer and 211, an n mold AIGaN 
cladding layer turns into, and, as for 212,213,214, each turns into from GaN/InGaN/GaN. As for 
these quantum well layers, R, G, and B support each class. As for a p mold AIGaN current 
diffusion prevention layer and 216, 215 is [ a p mold AIGaN cladding layer and 217 ] p mold GaN 
contact layers, and 218,219 is the electrode of n and p, respectively. 

[0037] The MOCVD method is used for crystal growth. The general photoresist was used for 
formation of such element structure, and after performing patterning, the level difference was 
formed by dry etching. This will form n electrode forming face. A pixel with R, G, and B each 
color can also be displayed by making each class of this LED emit light by time series. 



[0038] In the cooling configuration shown in drawing 2 (c), in 201, a Peltier device and 207 show 
a radiation fin and f as for LED and 205, 208 shows the fan, as for a heat sink and 206. In order to 
prevent the temperature rise of LED201, it has Peltier device 206 and a radiation fin 207. 
[0039] With this operation gestalt, while making this LED201 emit light to time series, using 
LED201 which can emit light as the light source, when one liquid crystal display panel 202 also 
drives three colors of R, G, and B alternatively corresponding to R, G, and B, color display can be 
performed, without using a filter, though it is a veneer type. 

[0040] (3rd operation gestalt) Drawing 8 is drawing showing the basic configuration of the image 
display device concerning the 3rd operation gestalt of this invention. 

[0041] A fundamental configuration is the form which took in partially the element of the 1st and 
2nd operation gestalten, and has optimal composition by taking the material of the light source 
into consideration. LED to which 81 emits light in R, and 82 — alternatively, in a liquid crystal 
display panel and 85, prism and 86 show G and B, and, in LED which can emit light, and 83 and 
84, a projection lens and 87 show the polarizing plate and the collimator lens. 
[0042] With this operation gestalt, while making LED81 emit light continuously, the same color 
display as the 2nd operation gestalt can be performed by making LED82 emit light to time series. 

[0043] (4th operation gestalt) Drawing 9 is drawing showing the basic configuration of the image 
display device concerning the 4th operation gestalt of this invention. Although it is three 
corresponding to [ gestalt / this / operation ] R, G, and B in the light source, the pixel panel 
section is set to one. 

[0044] Although drawing 9 (a) uses three LED901 ,902,903 corresponding to R, G, and B as the 
light source, the liquid crystal display panel 904 is set to one. In this case, while carrying out 
sequential luminescence of LED901, 902,903, color display is possible by driving the liquid crystal 
display panel 904 corresponding to each color. 

[0045] In addition to the configuration of (a), drawing 9 (b) forms a mirror 917. In addition to the 
configuration of (a), drawing 9 (c) forms the minute mirror group 921,922,923. 
[0046] (5th operation gestalt) Drawing 10 is drawing showing the basic configuration of the image 
display device concerning the 5th operation gestalt of this invention. This operation gestalt 
constitutes the light source from an organic semiconductor, and the configuration of those other 
than the light source is the same as said drawing 1 , and good. 

[0047] As shown in drawing 10 (a), the ITO transparent electrode 102 is formed on a glass 
substrate 101, the laminating of the electron hole transportation layer 103 and the electronic 
transportation layer 104 is carried out on it, and the metal cathode 105 is further formed on it. 
[0048] As an electronic transportation layer 104, a material (Alq3) as shown, for example in 
drawing 10 (b) can be used. As an electron hole transportation layer 103, a material (NPB) as 
shown, for example in drawing 10 (c) can be used. Moreover, a material (PPV) as shown in 
drawing 10 (d) can also be used as a polymer LED material. 

[0049] In addition, this invention is not limited to each operation gestalt mentioned above. 
Although the GaN system was used as a light emitting device material system with the operation 
gestalt it is selectable suitably in various kinds of semiconductor materials not only 
corresponding to this but R, G, and B. Moreover, it is also possible to integrate two or more 
elements on the same substrate. 

[0050] Moreover, although the liquid crystal display panel of a transparency mold was used with 
the operation gestalt, it is also possible to constitute similarly using the liquid crystal display 
panel of a reflective mold. Moreover, what is necessary is not to necessarily restrict to a liquid 
crystal display panel as the pixel panel section, and just to carry out adjustable [ of the 
permeability or reflection factor of light in each pixel ] with an electric signal, for example, 
impression of voltage — a thin film — moving (digital mirror: DMD) — ■ using is also possible. 
[0051] In addition, in the range which does not deviate from the summary of this invention, it can 
deform variously and can carry out. 
[0052] 

[Effect of the Invention] As explained in full detail above, according to this invention, the image 
display device of the projector method of the low power which was not obtained conventionally 



is realizable by using the semiconductor light emitting device which emits light in the 
homogeneous lights, such as LED, as the light source. 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the basic configuration of the image display device concerning the 
1st operation gestalt. 

[Drawing 2] Drawing showing the basic configuration of the image display device concerning the 
2nd operation gestalt 

[Drawing 3] Drawing showing another example of the light source. 

[Drawing 4] Drawing showing the example which arranged the lens and the diffraction grating on 
the light source. 

[Drawing 5] Drawing showing the example of arrangement of the light source. 

[Drawing 6] Drawing showing the example which arranged the light source not in a plane but in 

inside a concave mirror. 

[Drawing 7] Drawing showing the example about the pattern of the plane light source. 
[Drawing 8] Drawing showing the basic configuration of the image display device concerning the 
3rd operation gestalt. 

[Drawing 9] Drawing showing the basic configuration of the image display device concerning the 
4th operation gestalt 

[Drawing 10] Drawing showing the basic configuration of the image display device concerning the 
5th operation gestalt 
[Description of Notations] 

11,201 — LED (semiconductor light emitting device) 
12 33,202 — Liquid crystal display panel (pixel panel section) 
13, 14, 17 — Prism 
15,204 — Projection lens 
16 — Reflecting mirror 
^31 — Laser diode 
32 — Spread-spectrum board 
35 — Ejector-half lens 
51 61 — Light source 
203 — Lens group 

205 — Heat sink 

206 — Peltier device 

207 — Fin 

208 — Fan 

209 — Silicon on sapphire 

210 — n mold GaN contact layer 

211 — n mold AIGaN cladding layer 
212,213,214 — GaN/InGaN/GaN quantum well layer 

215 — p mold AIGaN current diffusion prevention layer 

216 — p mold AIGaN cladding layer 

217 — p mold GaN contact layer 
218,219 — Electrode 



